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(57)Abstract: 

PURPOSE: To provide a semiconductor manufacturing device 
which can improve space factor by reducing installation space 
as compared with before and at the same time to improve 
yield by preventing dust/dirt from being adhered to an object 
to be treated. 

CONSTITUTION: An upper-layer stage 5 is provided with a 
cassette buffer 9 where a plurality of wafer cassettes 8 can 
be accommodated, a wafer alignment mechanism 10, and a 
delivery mechanism 11. A lower-layer stage 6 includes wafer 
treatment mechanism 12 for performing a specific treatment 
to a semiconductor wafer 7 inside an airtight container, a 
load/unload mechanism 13 for loading/unloading the 
semiconductor wafer 7 into the wafer treatment mechanism 
12, and a delivery mechanism 14 for delivering the wafer 
cassettes 8 to the load/unload mechanism 13. A cassette 

carrier mechanism 15 is provided between the upper-layer stage 5 and the lower-layer stage 
6. 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] ~ ~~ 

[Claim 1] Semiconductor fabrication machines and equipment arranged in the clean room which is characterized by providing 
the following, and which a defecation gas style is formed towards the lower part from the upper part, and has two or more 
hierarchies of the upper story and a lower layer story at least. The processed material hold mechanism in which it is arranged 
at the aforementioned upper story and two or more aforementioned processed materials are held. The processor which is 
arranged at the aforementioned lower layer story and performs predetermined processing to the aforementioned processed 
material. The conveyance mechanism in which the aforementioned processed material is conveyed between the 
aforementioned processed material hold mechanism and the aforementioned processor. 

[Claim 2] They are the semiconductor fabrication machines and equipment characterized by providing the duct with which the 
aforementioned conveyance mechanism had the defecation gas style formed in the interior towards the upper part to the 
lower part in semiconductor fabrication machines and equipment according to claim 1, and the conveyance driving gear which 
conveys the aforementioned processed material in the aforementioned duct. 

[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 



1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

_DETAIL^ ^ — — _____ — x ~ - - — 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to semiconductor fabrication machines and equipment. 
[0002] 

[Description of the Prior Art] Generally, in order that dust may have a bad influence on the formation of a detailed circuit 
pattern to a semiconductor wafer etc. in a semiconductor manufacturing process, almost all the processes are carried out in 
the clean room in which the flow (downflow) of defecation air was formed towards the floor from the ceiling. It follows, for 
example, semiconductor fabrication machines and equipment, such as an etching system, a CVD system, a sputtering system, 
and an ion implantation equipment, are arranged in a clean room. 

[0003] By the way, a processed material, for example, a semiconductor wafer, is held in the so-called wafer cassette 
constituted possible [ hold of plurality, for example 25 semiconductor wafers, ], and it has between each process conveyed in 
a semiconductor manufacturing process. Therefore, semiconductor fabrication machines and equipment have many the things 
equipped with the wafer in-line mechanism which arranges with a semiconductor wafer etc. the position of the orientation flat 
of the semiconductor wafer in the so-called cassette buffer which holds the processor which performs predetermined 
processing, for example, etching processing, membrane-formation processing of a CVD film, sputtering processing, ion- 
implantation processing, etc., and two or more wafer cassettes, and a wafer cassette, and is aligned at the predetermined 
sense, the load unload mechanism which carries out the load unload of the semiconductor wafer in a wafer cassette to the 
processing 

[0004] In addition, usually, it is divided into the upper story and the lower layer story by the floor where a clean room consists 
of punching metals etc., each semiconductor fabrication machines and equipment etc. are arranged at this upper story, and a 
vacuum pump etc. is arranged in many cases at a lower layer story. 
[0005] 

[Problem(s) to be Solved by the Invention] However, a semiconductor device is in high integration and the inclination which 
turns minutely quickly, and problems, such as a fall of the yield by increase of the occupancy area in the clean room by 
increase of the number of semiconductor fabrication machines and equipment accompanying. the increase in the number of 
processes and dust adhesion, have generated it in a semiconductor manufacturing process in recent years in connection with 
this. 

[0006] For this reason, also in semiconductor fabrication machines and equipment which were mentioned above, it is required 
that cut down an installation space further and a space factor is raised, that adhesion of the dust to a processed material 
should be prevented and improvement in the yield should be aimed at, etc. 

[0007] this invention coped with this conventional situation, was made, and it tends to offer the semiconductor fabrication 
machines and equipment which can prevent adhesion of the dust to a processed material and can aim at improvement in the 
yield while it can cut down an installation space compared with the former and can aim at improvement in a space factor 
[0008] 

[Means for Solving the Problem] Namely, the semiconductor fabrication machines and equipment of this invention have a 
defecation gas style formed towards the lower part from the upper part. The processed material hold mechanism in which are 
the semiconductor fabrication machines and equipment arranged in the clean room which has two or more hierarchies of the 
upper story and a lower layer story at least it is arranged at the aforementioned upper story, and two or more 
aforementioned processed materials are held. It is arranged at the aforementioned lower layer story, and is characterized by 
providing the conveyance mechanism in which the aforementioned processed material is conveyed between the processor 
which performs predetermined processing to the aforementioned processed material, and the aforementioned processed 
material hold mechanism and the aforementioned processor. 
[0009] 

[Function] As mentioned above, generally the clean room is divided into the upper story and the lower layer story by the 
punching metal etc. And conventionally, semiconductor fabrication machines and equipment etc. are arranged on the upper 
story with an air cleanliness class high among these more, the upper story is chiefly used as a work place which performs 
processing etc. to a semiconductor wafer etc., and it is [ that some vacuum pumps the power supply, etc. are only arranged 
at the lower layer story, and ]. 

[0010] Moreover, for example, in order to carry out processing predetermined in the interior of an airtight container, it is not 
necessary to arrange processors, such as the airtight container, by the environment where an air cleanliness class is 
substantial not much high, with semiconductor fabrication machines and equipment, such as an etching system which 
performs processing etc. to a semiconductor wafer etc., a CVD system, a sputtering system, and an ion implantation 
equipment. 

[001 1] Then, in the semiconductor fabrication machines and equipment of this invention, the processed material hold 
mechanism in which two or more processed materials are held in the upper story of the high clean room of an air cleanliness 
class etc. is arranged 1 , and the processor which performs ion-implantation processing etc. on the lower layer story of the low 
clean room of an air cleanliness class is arranged. And it connects with the duct which had the defecation gas style formed in 
the interior towards the lower part among these from the upper part according to the conveyance mechanism possessing the 
conveyance driving gear which conveys a wafer cassette etc. in this duct. 

[0012] The lower layer story of the clean room which was not used effectively thereby conventionally can be used 
effectively, and improvement in a space factor can be aimed at Moreover, by cutting down the equipments installed in the 
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upper story of a clean room, reduction of the source of raising dust in the upper story and the ingress opportunity of the 
worker at the time of a maintenance can be decreased, cleaner environment can be realized, adhesion of the dust to a 
semiconductor wafer etc. can be prevented, and improvement in the yield can be aimed at. 
[00 1 3] 

[Example] One example which applied this invention to the ion implantation equipment which performs ion-implantation 
processing to a semiconductor wafer hereafter is explained with reference to a drawing. 

[0014] as the composition of one example of this invention is shown and it is shown in this drawing, the ceiling 2 equipped 
with the diffuser (not shown) of defecation air (downflow) prepares drawing 1 in a clean room 1 — having — **** — between 
this ceiling 2 and floor 3 — for example, passage of a downflow — the punching metal 4 which has a hole (not shown) is 
arranged The clean room 1 is divided into the upper story 5 and the lower layer story 6 by this punching metal 4. 
[0015] In addition, in the clean room 1, the downflow of defecation air is formed of the defecation air circulation mechanism 
which is not illustrated so that a punching metal 4 may be passed from a ceiling 2 and it may go in the floor 3 direction. 
Moreover, in such a clean room 1, the upper story 5 is chiefly used for the semiconductor wafer etc. as a work place which 
performs processing etc., and it is [ that some vacuum pumps, the power supply, etc. are only arranged at the lower layer 
story 6, and ] conventionally. 

[0016] The cassette buffer 9 constituted from this example by the upper story 5 possible [ hold ] in the wafer cassette 8 
which carries out two or more (for example, 25 sheets) hold of the semiconductor wafer 7, [ two or more ] The wafer in-line 
mechanism 10 which arranges the orientation flat of the semiconductor wafer 7 in the wafer cassette 8 delivered from this 
cassette buffer 9, and is aligned at the predetermined sense. The delivery mechanism 1 1 in which the wafer cassette 8 is 
delivered between this wafer in-line mechanism 10 and the cassette conveyance mechanism 15 mentioned later etc. is 
established. 

[0017] In addition, as shown in drawing_2 , as a cassette buffer 9, cassette buffer 9a for carrying in and cassette buffer 9b for 
taking out are 2. It is prepared in the train. And as the arrow in, drawing shows, it is constituted so that the wafer cassette 8 
which held the semiconductor wafer 7 which processes may be delivered to the cassette conveyance mechanism 15 through 
the wafer in-line mechanism 10 and the delivery mechanism 1 1 from cassette buffer 9for carrying in a and the wafer cassette 
8 which held the semiconductor wafer 7 which processing ended may be delivered to cassette buffer 9b for taking out 
through the delivery mechanism 11 from the cassette conveyance mechanism 15. 

[0018] On the other hand, as shown also in drawjng_3 . the delivery mechanism 14 grade which delivers the wafer cassette 8 
to the wafer processor 12 which performs predetermined processing at the semiconductor wafer 7, and the load unload 
mechanism 13 and this load unload mechanism 13 for carrying out the load unload of the semiconductor wafer 7 into this 
wafer processor 12 within an airtight container is prepared at the lower layer story 6. 

[0019] And between the upper story 5 and the lower layer story 6, the cassette conveyance mechanism 15 is established so 
that between each mechanism mentioned above may be connected. That is, the conveyance driving gear which consists of 
drive-motor 18 grade which rotates the ball screw 1 7 and this ball screw 17 is formed so that the punching metal 4 arranged 
between the upper story 5 and the lower layer story 6 may be penetrated, the duct 16 may be formed and the wafer cassette 
8 may be supported and moved up and down in this duct 16. Moreover, the filter 19 for dust removal is formed in the upper 
part of the cassette buffer 9 which adjoined the upper part of this duct 16, and this duct 16, and was formed, the wafer in- 
line mechanism 10, and the delivery mechanism 1 1, and the piping 20 for exhaust air is connected to the lower part of a duct 
16. And by exhausting from the piping 20 for exhaust air, the downflow which defecated in the duct 16 used as the 
conveyance way of the wafer cassette 8 etc. is formed, and it is constituted so that all the conveyance ways of the wafer 
cassette 8 may serve as defecation atmosphere. 

[0020] In the semiconductor fabrication machines and equipment pf this example of the above-mentioned composition, the 
wafer cassette 8 which processes by the carrier robot etc. is laid in cassette buffer 9a for carrying in prepared in the upper 
story 5. Then, after this wafer cassette 8 is first conveyed by the wafer in-line mechanism 10 and is able to arrange the 
sense of the semiconductor wafer 7. it is delivered to the cassette conveyance mechanism 15 according to the delivery 
mechanism 11. 

[0021] Then, the wafer cassette 8 is conveyed by the lower layer story 6 through the inside of a duct 16, and is delivered to 
the load unload mechanism 13 according to the delivery mechanism 14. After an appropriate time, according to the load 
unload mechanism 13, one semiconductor wafer 7 in the wafer cassette 8 is carried in at a time in the airtight container of 
the wafer processor 12, and predetermined processing is performed. 

[0022] And the wafer cassette 8 which held the semiconductor wafer 7 which processing ended is conveyed in a procedure 
contrary to the above-mentioned procedure by cassette buffer 9b for taking out of the upper story 5, and is conveyed by the 
carrier robot etc. from here to the following process. 

[0023] In addition, the above-mentioned load unload mechanism may be constituted so that it may be contained in a wafer 
processor, and it may be constituted so that two or more wafers can be processed simultaneously. 

[0024] In addition, as shown in drawing 3 , in this example, the ion-implantation processor is prepared as a wafer processor 
1 2. This ion-implantation processor ionizes the predetermined gas supplied from the gas bottle held in the gas box 32 in the 
ion source 31 with the power by which it was impressed from the power supply 33 for the ion sources. And this ion is pulled 
out and the mass analysis magnet 34 and the adjustable slit 35 sort out and an acceleration tube 36 and the quadrupole lens 
37, Y scan plate 38, and X scan plate 39 perform acceleration, convergence, and a scan, and it is constituted so that the 
semiconductor wafer 7 arranged on a platen 40 as an ion beam may be scanned and irradiated. Moreover, the load unload 
mechanism 13 is 2 for the object for carrying in, and taking out It consists of cassette elevator 44 grades which move up and 
down the wafer conveyance mechanism 43 which consists of a fork whose movement to the turntable and longitudinal 
direction which were constituted possible [ the rotation prepared ahead of the load lock chamber 42 of ** ] was enabled, and 
the wafer cassette 8 laid in the upper part. 

[0025] What processes as such a wafer processor 12 within [ other than the ion-implantation processor mentioned above ] 
airtight containers, such as for example, an etching processor, a CVD processor, and a spatter processor, can be used. 
[0026] As explained above, according to this example, the lower layer story 6 of the clean room 1 which was not used 
effectively conventionally can be used effectively, and improvement in a space factor can be aimed at Moreover, by cutting 
down the equipments installed in the upper story 5 of a clean room 1, reduction of the source of raising dust in the upper 
story 5 and the ingress opportunity of the worker at the time of a maintenance can be decreased, cleaner environment can 
be realized, adhesion of the dust to semiconductor wafer 7 grade can be prevented, and improvement in the yield can be 
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aimed at. 
[0027] 

[Effect of the Invention] As explained above, white according to the semiconductor fabrication machines and equipment of 
this invention being able to cut down an installation space compared with the former and being able to aim at improvement in 
a space factor, adhesion of the dust to a processed material can be prevented and improvement in the yield can be aimed at. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the composition of the semiconductor fabrication machines and equipment of one example of 
this invention. 

[Drawing 2] Drawing showing the composition of the upper story portion of the semiconductor fabrication machines and 
equipment of drawing 1 , 

[Q,t§wing_3] Drawing showing the composition of the lower layer story portion of the semiconductor fabrication machines and 
equipment of d rawin g 1 . 
[Description of Notations] 

1 Clean Room 

2 Ceiling 

3 Floor 

4 Punching Metal 

5 The Upper Story 

6 Lower Layer Story 

7 Semiconductor Wafer 

8 Wafer Cassette 

9 Cassette Buffer 

10 Wafer In-line Mechanism 

1 1 Delivery Mechanism 

12 Wafer Processor 

13 Load Unload Mechanism 

14 Delivery Mechanism 

15 Cassette Conveyance Mechanism 

16 Duct 

1 7 Ball Screw 

18 Drive Motor 

19 Filter for Dust Removal 

20 Piping for Exhaust Air 



[Translation done.] 
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